Structural and histochemical studies of Golgi complex differentiation in salivary gland cells during Drosophila development.
Morphological alterations in the Golgi complex (GC) and changes in the distribution of acid phosphatase (AcPase), thiamine pyrophosphatase (TPPase), complex carbohydrates and reduced osmium tetroxide compounds in this organelle were studied in the salivary gland cells of Drosophila during larval and prepupal development. The morphology and the AcPase, TPPase and complex carbohydrates cytochemical patterns of the Golgi complex varied characteristically during cell differentiation. At the early 3rd instar period the Golgi complex consisted mainly of vesiculated cisternae, and AcPase activity was observed in all cisternae but not in the secretory granules. As development proceeded to the late 3rd instar the Golgi complex displayed its typical appearance, consisting of four to six cisternae, and only the two to three cisternae towards the trans-face as well as the trans-Golgi network and some of the immature secretory granules exhibited AcPase reactivity. In the course of a 'wave' of production of the 'glue' secretory granules proceeding proximally through the gland, the number of AcPase positive cisternae changed correspondingly. After secretion of the 'glue' secretory granules, the size of the Golgi complex decreased and almost all cisternae displayed AcPase reactivity. The detection of TPPase activity presented some specificity problems, since staining was observed not only in the GC cisternae but in the endoplasmic reticulum (ER) and microvilli. The reaction products were seen in a few GC vesicles during the early 3rd instar and in the trans side of the organelle at the end of the 3rd instar. During production of the secretory granules, every GC cisterna was intensely stained. These results agree with previous findings suggesting that AcPase and TPPase in secretory cells may be primarily involved in the processing of exportable proteins. The vicinal (vic)-glycol groups of the complex carbohydrates were detected using the periodic acid/thiocarbohydrazide/silver proteinate (PA-TCH-SP) technique. During synthesis of the 'glue' secretory granules, the reaction products were observed over the GC cisternae and the trans-Golgi network, with increasing intensity from the cis to the trans side of the organelle. No PA-TCH-SP staining was observed over the GC cisternae during the early 3rd instar. Following discharge of the 'glue' secretory granules, all GC cisternae displayed uniform PA-TCH-SP staining. After OsO4 impregnation, the reaction products were observed mainly in ER and mitochondria and rarely in the GC. In numerous cells, only the mitochondria were stained, while in many cases the ER of neighboring cells exhibited differential staining.(ABSTRACT TRUNCATED AT 400 WORDS)